ROMSTOOLS, a collection of global datasets and a series of Matlab programs collected in an integrated toolbox, generates the grid, surface forcing, initial condition, open boundary conditions, and tides for climatological and inter-annual ROMS ocean simulations. ROMSTOOLS generates also embedded models, realtime coastal modeling systems, as well as experiments including biology. Tools for visualization, animations and diagnostics are also provided.
Introduction
ROMS is a parallel, free surface, topography following, hydrostatic, primitive equation model (Shchepetkin and McWilliams, 2005) with robust open boundaries, grid refinement, sediment and ecosystem modules. ROMS robustness allows now to follow a systematic approach to obtain regional ocean simulations. ROMSTOOLS, a collection of global datasets and Matlab programs in an integrated toolbox, provides ROMS input data (horizontal and vertical grids, bottom topography, surface forcing, initial conditions and boundary conditions). A documentation is available (Penven and Tan, 2007) .
Software description
For simplicity, ROMSTOOLS generates rectangular Mercator grids. Bathymetry (h) is derived from ETOPO2. An iterative averaging procedure is applied to prevent under-sampling. To prevent pressure gradient errors, h is smoothed to reduce a "slope parameter": r = |h+1/2−h−1/2| |h+1/2+h−1/2| . Since r ∼ ∇h h , a modified Shapiro smoother is applied iteratively on log(h) where r is above the required value 2 (generally 0.25). For a typical continental slope and a shelf O(100) km wide, filtering induced errors are below 2% if the grid is finer than 4 km. Land-sea masking is generated from the unfiltered topography.
Surface forcing are derived from COADS. Missing values are replaced by objective analysis. The resulting matrices are interpolated using a cubic method.
The model sea surface temperature (SST) feedback on the heat flux is represented as a correction towards COADS SST. A similar correction is used for the fresh water flux. QuikSCAT, a finer wind stress monthly climatology, and Pathfinder, a finer SST climatology can be employed alternatively. COADS can also force an air-sea bulk parametrization. QuikSCAT winds can also be used.
For nesting, a GUI generates the input files for each embedding level. Child domains can be "hot started" after the parent model spin-up.
For ecosystem runs, WOA provides nitrate. SeaWIFS surface chlorophyll is vertically extrapolated using Morel and Berthon (1989) could be adapted to other ocean models such as pPOM (Giunta, 2007) . 
